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(57) ABSTRACT

Disclosed is contact pad connection structure for connecting
a conductor assembly and a flexible circuit board. A sub-
strate has a top surface on which a plurality of elevation pads
are formed and respectively located in spacing zones
between contact pads. Each of the elevation pads has a
height above a top contact surface of the contact pads. The
conductor assembly has exposed conductors that are respec-
tively set in contact with the top contact surfaces of the
contact pads and a solder material is applied to solder and fix
the exposed conductors respectively in position on the top
contact surfaces of the contact pads. Each of the elevation
pads includes an extension section extended in a direction
toward a front edge of the substrate.

14 Claims, 8 Drawing Sheets
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1
CONTACT PAD CONNECTION STRUCTURE
FOR CONNECTING CONDUCTOR
ASSEMBLY AND FLEXIBLE CIRCUIT
BOARD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a connection structure of
a conductor assembly and a flexible circuit board, and in
particular to a contact pad connection structure for connect-
ing the conductor assembly and a flexible circuit board.

2. The Related Arts

Flexible circuit boards have been widely used in elec-
tronic products, especially those electronic products that are
light and compact. For example, consumer electronic prod-
ucts, including mobile phones, digital cameras, computer
peripherals, flat displays, and game machines, all involve the
use of flexible circuit boards.

In applications of the flexible circuit boards in electronic
devices, it is often that a flexible circuit board needs to be
connected to a conductor assembly. A commonly adopted
solution is to provide a plug to achieve a purpose of
connection through insertion. However, with the trend of
being light, thin, and compact for electronic devices, widths
of signal lines of the flexible circuit boards are increasingly
reduced, making it getting more and more difficult to con-
nect a flexible circuit board with a conductor assembly.

For example, it is commonly a troublesome job in the
industry to orderly arrange multiple conductor lines that are
bundled together and then have them correctly inserted
corresponding contact pads on a flexible circuit board. In the
state of the art, it is still very often to carry out a series of
operations, including separating, inserting, correcting, and
soldering the conductor lines manually or partially manually
by operators. Such a commonly adopted prior art process
consumes human labor and may cause quality deviation of
the operations of separating, inserting, correcting, and sol-
dering the conductor lines due to the differences in respect
of skill level and cautiousness.

It is thus a challenge of the industry to provide a solution
to overcome the above problems.

SUMMARY OF THE INVENTION

Thus, to overcome the above problems, an object of the
present invention is to provide a contact pad connection
structure of a conductor assembly and a flexible circuit
board, which, in a soldering and connection operation
between the conductor assembly and the flexible circuit
board, before soldering being made, allows exposed con-
ductors of the conductor assembly to be guided and correctly
inserted into and disposed on contact pads of the flexible
circuit board by the design according to the present inven-
tion and then soldering can be carried out with a solder
material.

The technical solution that the present invention adopts to
achieve the above object is that a plurality of elevation pads
is arranged on atop surface of a substrate in such a way that
the elevation pads are respectively located in spacing zones
defined between contact pads on the substrate and the
elevation pads have a height above top contact surfaces of
the contact pads. The conductor assembly comprises
exposed conductors that are respectively set in contact with
the contact pads in a one-to-one manner and then, a solder
material is applied to solder and fix the exposed conductors
respectively in position on the top contact surfaces of the
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contact pads. The elevation pads may be extended in a
direction toward a front edge of the substrate to each form
an extension section.

The efficacy is that to connect the conductor assembly and
the flexible circuit board to each other, in an insertion
operation of each of the exposed conductors, the arrange-
ment of the elevation pads according to the present invention
provides a function of correcting the direction of and guid-
ing in the exposed conductors and also helping prevent the
exposed conductors from contacting each other.

Further, the height of the elevation pads is made less than
a diameter of the exposed conductors, so that in a process
where heating is applied, the heat can be directly transmitted
to the solder material and the exposed conductors so as to
ensure an excellent quality of soldering between the exposed
conductors and the contact pads.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be apparent to those skilled in
the art by reading the following description of preferred
embodiments of the present invention, with reference to the
attached drawings, in which:

FIG. 1 is a schematic plan view showing a conductor
assembly and a flexible circuit board of a first embodiment
of the present invention in a condition of being not con-
nected;

FIG. 2 is a perspective view, in an enlarged form, of a
portion of the flexible circuit board of the first embodiment
of the present invention with elevation pads formed thereon;

FIG. 3 is a cross-sectional view taken along line 3-3 of
FIG. 2,

FIG. 4 is a schematic plan view showing the conductor
assembly and the flexible circuit board of the first embodi-
ment of the present invention in a condition of being
connected;

FIG. 5 is a cross-sectional view taken along line 5-5 of
FIG. 4,

FIG. 6 is a cross-sectional view showing exposed con-
ductors of the conductor assembly shown in FIG. 5 are fixed
to contact pads by solder material and then covered by a
protection layer;

FIG. 7 is a schematic plan view showing a conductor
assembly and a flexible circuit board of a second embodi-
ment of the present invention in a condition of being not
connected;

FIG. 8 is a perspective view, in an enlarged form, of a
portion of the flexible circuit board of the second embodi-
ment of the present invention with elevation pads formed
thereon;

FIG. 9 is a cross-sectional view taken along line 9-9 of
FIG. 8,

FIG. 10 is a schematic plan view showing the conductor
assembly and the flexible circuit board of the second
embodiment of the present invention in a condition of being
connected;

FIG. 11 is a cross-sectional view taken along line 11-11 of
FIG. 10;

FIG. 12 is a cross-sectional view showing exposed con-
ductors of the conductor assembly shown in FIG. 11 are
fixed to contact pads by solder material and then covered by
a protection layer;

FIG. 13 is a schematic plan view showing a conductor
assembly and a flexible circuit board of a third embodiment
of the present invention in a condition of being not con-
nected;
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FIG. 14 is a perspective view, in an enlarged form, of a
portion of the flexible circuit board of the third embodiment
of the present invention with elevation pads formed thereon;

FIG. 15 is a cross-sectional view taken along line 15-15
of FIG. 14,

FIG. 16 is a schematic plan view showing the conductor
assembly and the flexible circuit board of the third embodi-
ment of the present invention in a condition of being
connected;

FIG. 17 is a cross-sectional view taken along line 17-17
of FIG. 16;

FIG. 18 is a cross-sectional view showing exposed con-
ductors of the conductor assembly shown in FIG. 17 are
fixed to contact pads by solder material and then covered by
a protection layer;

FIG. 19 is a perspective view, in an enlarged form, of a
portion of the flexible circuit board of the fourth embodi-
ment of the present invention with elevation pads formed
thereon;

FIG. 20 is a cross-sectional view taken along line 20-20
of FIG. 19;

FIG. 21 is a cross-sectional view showing the conductor
assembly and the flexible circuit board of FIG. 20 in a
condition of being connected; and

FIG. 22 is a cross-sectional view showing exposed con-
ductors of the conductor assembly shown in FIG. 21 are
fixed to contact pads by solder material and then covered by
a protection layer.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1-3, a first embodiment of the present
invention is shown, wherein a conductor assembly 1 com-
prises a plurality of conductor lines 11 spaced from each
other and exposed conductors 11la respectively extended
from the conductor lines 11. The exposed conductors 11a
can each be a single core or filament conductor line or a
multiple core or filament conductor line. The conductor lines
11 are each enclosed by an insulator 12 for covering and
insulation.

A flexible circuit board 2 comprises a substrate 21 and a
plurality of contact pads 22 that is formed on a top surface
21a of a substrate 21 in a manner of being spaced from each
other by spacing zones Al. The substrate 21 has a top
surface 21qa and a front edge 215. The contact pads 22 each
have a front end 22« and a top contact surface 225. The front
ends 22a of the contact pads 22 are spaced from the front
edge 214 of the substrate 21 by a predetermined distance so
that the front end 22a of the contact pads 22 and the front
edge 2154 of the substrate 21 define therebetween a support-
ing zone A2.

The top surface 21a of the substrate 21 comprises a
plurality of signal lines 23 arranged thereon to respectively
correspond to and electrically connect to the contact pads 22.
The signal lines 23 comprise at least one pair of differential
mode signal lines 23a, 236 for transmission of high fre-
quency differential mode signals.

The top surface 214 of the flexible circuit board 2 further
comprises an insulation cover layer 24 formed thereon to
cover the top surface 21a and the signal lines 23 in such a
way that at least a portion of the top contact surface 2256 of
each of the contact pads 22 exposed.

The flexible circuit board 2 is slit in a conductor line
extension direction I to form a plurality of slit lines 25 and
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is then looped together by a looping member 26 to facilitate
extension of the flexible circuit board 2 through a bore of a
hinge or a narrow hole.

In a design of the present invention, a plurality of eleva-
tion pads 3 is arranged on the top surface 21a of the substrate
21. The plurality of elevation pads 3 is respectively set in the
spacing zones Al between the contact pads 22. The eleva-
tion pads 3 are bonded and thus fixed to the top surface 21a
of the substrate 21 by an adhesive layer 30 (such as hot melt
pressure sensitive adhesive). In a preferred embodiment, the
elevation pads 3 are arranged to have a height h above the
top contact surfaces 224 of the contact pads 22 (as shown in
FIG. 3) and the height h of the elevation pads 3 is less than
a diameter d of the exposed conductors 11a. Further, the
spacing zone Al between two adjacent contact pads 22 has
a width that is less than 1.05 mm and the elevation pads 3
have a width that is made to adapt to the width of the spacing
zones Al.

Referring to FIGS. 4-6, to connect the conductor assem-
bly 1 and the flexible circuit board 2 to each other, the
exposed conductors 11a of the conductor assembly 1 are first
separated from each other and lined up for being respec-
tively inserted and deposited, in a one-by-one manner, on the
contact pads 22 of the flexible circuit board 2 with the
insulator 12 of the conductor assembly 1 positioned on and
supported by the supporting zone A2 of the flexible circuit
board 2. A solder material 4 is then applied to solder and fix
each of the exposed conductors 11a in position on the top
contact surface 224 of the respective contact pad 22. During
the insertion of the exposed conductors 11a, the elevation
pads 3 provide a function of correcting the insertion direc-
tion of and guiding in the exposed conductors 11a so that the
exposed conductors 11a are kept from contacting each other.

Since the height h of the elevation pads 3 is less than the
diameter d of the exposed conductors 11a, during a process
of heating, heat can be guaranteed to directly transmit to the
solder material 4 and the exposed conductors 11a to provide
an excellent quality of soldering between the exposed con-
ductors 11a and the contact pads 22. Finally, protection layer
5 may be set on and covers the solder material 4 and a
portion of the conductor assembly 1 to provide an effect of
secure retention. The elevation pads 3 can be made of a
material selected from one of polyimide (PI), polyethylene
terephthalate (PET), and photo image coverlayer (PIC).

Referring to FIGS. 7-9, a second embodiment of the
present invention is shown, wherein the conductor assembly
may comprise a flexible flat cable (FFC) or a flexible circuit
board (FPC). The instant embodiment provides a structure
that is substantially similar to that of the first embodiment
and thus, similar components/parts are designated with the
same reference numerals for consistency. In the instant
embodiment, the conductor assembly 1a similarly comprises
a plurality of conductor lines 13 formed on a surface of a
substrate 14 and an insulation layer 15 is set on and covers
the surface of the substrate 14 and the plurality of conductor
lines 13. The conductor assembly la similarly comprises a
plurality of outward-extending exposed conductors 13a.

Referring to FIGS. 10-12, to connect the conductor
assembly 1a and the flexible circuit board 2 to each other,
the exposed conductors 13a of the conductor assembly 1a
are respectively inserted and deposited, in a one-by-one
manner, on the contact pads 22 of the flexible circuit board
2 with a bottom surface of the substrate 14 positioned on and
supported by the supporting zone A2 of the flexible circuit
board 2. A solder material 4 is then applied to solder and fix
each of the exposed conductors 13¢ in position on the top
contact surface 224 of the respective contact pad 22. During
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the insertion of the exposed conductors 13a, the elevation
pads 3 provide a function of correcting the insertion direc-
tion of and guiding in the exposed conductors 13a so that the
exposed conductors 13a are kept from contacting each other.

Referring to FIGS. 13-18, a structural arrangement
according a third embodiment of the present invention is
shown. The structure of the instant embodiment is substan-
tially similar to that of the first embodiment and thus, similar
components/parts are designated with the same reference
numerals for consistency. In the instant embodiment, the
elevation pads 3 are each extended in a direction toward and
into the supporting zone A2 (namely in a direction toward
the front edge 215 of the substrate 21) to each form an
extension section 31.

To connect the conductor assembly 1 and the flexible
circuit board 2 to each other, the exposed conductors 11a of
the conductor assembly 1 are respectively set in contact with
the contact pads 22 in a one-to-one manner so that the
insulators 12 of the conductor lines 11 of the conductor
assembly 1 are respectively positioned on and supported by
the supporting zone A2 of the flexible circuit board 2 and
respectively located between adjacent ones of the extension
sections 31. Under such a condition, a solder material 4 is
applied to solder and fix each of the exposed conductors 11a
in position on the top contact surface 2256 of the respective
contact pad 22. Finally, protection layer 5 are set on and
cover the solder material 4 and a portion of the conductor
assembly 1.

Referring to FIG. 19, a structural arrangement according
a fourth embodiment of the present invention is shown. The
structure of the instant embodiment is substantially similar
to that of the embodiment of FIG. 14 and the difference is
that the substrate 21 comprises a plurality of excavated
portions 6 formed in the supporting zone A2 to respectively
correspond to the contact pads 22.

As shown in FIGS. 20-22, to connect the conductor
assembly 1 and the flexible circuit board 2 to each other, the
exposed conductors 11a of the conductor assembly 1 are
respectively set in contact with the contact pads 22 in a
one-to-one manner, and under such a condition, the insula-
tors 12 of the conductor lines 11 of the conductor assembly
1 are respectively received and located between adjacent
ones of the extension sections 31 and in the excavated
portions 6.

Although the present invention has been described with
reference to the preferred embodiments thereof, it is appar-
ent to those skilled in the art that a variety of modifications
and changes may be made without departing from the scope
of the present invention which is intended to be defined by
the appended claims.

What is claimed is:

1. A contact pad connection structure comprising:

a conductor assembly connected to a flexible circuit

board;

the conductor assembly including a plurality of conductor

lines spaced from each other, each of the conductor
lines having an exposed conductor extended therefrom;

the flexible circuit board including a substrate and a

plurality of contact pads formed on a top surface of the
substrate and spaced from each other by spacing zones
defined between the contact pads;

wherein the top surface of the substrate includes a plu-

rality of elevation pads respectively set in the spacing
zones in such a way that each of the elevation pads has
aheight above a top contact surface of the contact pads;
wherein the exposed conductors of the conductor assem-
bly are respectively set in contact with the top contact
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surfaces of the contact pads and a solder material is
applied to solder and fix the exposed conductors
respectively in position on the top contact surfaces of
the contact pads; and

wherein the flexible circuit board further includes an

insulation cover layer covering the top surface of the
substrate thereof and the conductor lines of the con-
ductor assembly with at least a portion of the top
contact surfaces of the contact pads exposed.

2. The contact pad connection structure as claimed in
claim 1, wherein the exposed conductors are each one of a
single core conductor and a multiple core conductor.

3. The contact pad connection structure as claimed in
claim 1, wherein a protection layer further covers the solder
material and at least a portion of the conductor assembly.

4. The contact pad connection structure as claimed in
claim 1, wherein the top surface of the substrate includes a
plurality of signal lines electrically connected to the contact
pads and the signal lines include at least one pair of
differential mode signal lines for transmission of high fre-
quency differential mode signals.

5. The contact pad connection structure of the conductor
assembly and the flexible circuit board as claimed in claim
1, wherein each of the conductor lines is enclosed by an
insulator.

6. The contact pad connection structure as claimed in
claim 1, wherein the plurality of conductor lines are formed
on a conductor substrate of the conductor assembly, and an
insulation layer of the conductor assembly covers the con-
ductor substrate and the plurality of conductor lines.

7. The contact pad connection structure as claimed in
claim 1, wherein each of the contact pads has a front end that
is spaced from a front edge of the substrate by a distance so
that a supporting zone is defined between the front end of the
contact pad and the front edge of the substrate; and each of
the elevation pads includes an extension section extending in
a direction toward the supporting zone.

8. The contact pad connection structure as claimed in
claim 7, wherein the substrate is formed with a plurality of
excavated portions in the supporting zone to respectively
correspond to the contact pads.

9. The contact pad connection structure as claimed in
claim 1, wherein the height of the elevation pads is less than
a diameter of the exposed conductors.

10. The contact pad connection structure as claimed in
claim 1, wherein each of the spacing zones has a width less
than 1.05 mm.

11. The contact pad connection structure as claimed in
claim 1, wherein the elevation pads are bonded and fixed to
the top surface of the substrate by an adhesive layer.

12. The contact pad connection structure as claimed in
claim 1, wherein the elevation pads are made of a material
selected from one of polyimide (PI), polyethylene terephtha-
late (PET), and photo image coverlayer (PIC).

13. A contact pad connection structure comprising:

a conductor assembly connected to a flexible circuit

board;

the conductor assembly including a plurality of conductor

lines spaced from each other, each of the conductor
lines having an exposed conductor extended therefrom;

the flexible circuit board including a substrate and a

plurality of contact pads formed on a top surface of the
substrate and spaced from each other by spacing zones
defined between the contact pads;

wherein the top surface of the substrate includes a plu-

rality of elevation pads respectively set in the spacing
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zones in such a way that each of the elevation pads has
aheight above a top contact surface of the contact pads;

wherein the exposed conductors of the conductor assem-
bly are respectively set in contact with the top contact
surfaces of the contact pads and a solder material is
applied to solder and fix the exposed conductors
respectively in position on the top contact surfaces of
the contact pads; and

wherein the plurality of conductor lines are formed on a
conductor substrate of the conductor assembly, and an
insulation layer of the conductor assembly is set on and
covers the conductor substrate and the plurality of
conductor lines.

14. A contact pad connection structure comprising:

a conductor assembly connected to a flexible circuit
board;

the conductor assembly including a plurality of conductor
lines spaced from each other, each of the conductor
lines having an exposed conductor extended therefrom;

the flexible circuit board including a substrate and a
plurality of contact pads formed on a top surface of the
substrate and spaced from each other by spacing zones
defined between the contact pads;

8

wherein the top surface of the substrate includes a plu-
rality of elevation pads respectively set in the spacing
zones in such a way that each of the elevation pads has
aheight above a top contact surface of the contact pads;

wherein the exposed conductors of the conductor assem-
bly are respectively set in contact with the top contact
surfaces of the contact pads and a solder material is
applied to solder and fix the exposed conductors
respectively in position on the top contact surfaces of
the contact pads;

wherein each of the contact pads has a front end that is
spaced from a front edge of the substrate by a distance
so that a supporting zone is defined between the front
end of the contact pad and the front edge of the
substrate; each of the elevation pads including an
extension section extending in a direction toward the
supporting zone; and

wherein the substrate of the flexible circuit board is
formed with a plurality of excavated portions in the
supporting zone to respectively correspond to the con-
tact pads.



